Abstract
Introduction
Foreign direct investment (FDI) is generally defined as an investment by a firm in another country by acquiring a firm or by increasing existing business operations in that country. International Monetary Fund defines FDI as a minimum 10% investment with management control. Recently, Latin American and Caribbean (LAC) developing countries have become two of the most sought after FDI destinations. Realising this trend, it seems natural to explore the possible effects of different determinants of FDI in LAC region. The sample of this study is 15 LAC developing counties. The focus of research is on possible effects of different variables such as market size, development level, trade openness, human capital and most importantly double taxation treaties (DTTs) signed by the FDI host on inward FDI. DTT is the key variable of research.
Thorough investigation of FDI flows shows an asymmetric trend between different countries and regions of the world (Chalamish, 2011) . FDI usually flow from the developed to the developing countries. These countries have different legal, political, and social systems (Shah, 2012a) . These disparities give rise to a diverse set of basic questions. The two most important issues raised are the security of an investor's investment in insecure states, and double taxation. In order to minimize these problems, developed and developing countries started signing bilateral agreements such as bilateral investment treaties (BITs) and DTTs (Shah, 2011c) .
The main function of a DTT is to eliminate double taxation and bring tax evasion to an end. These treaties are particularly created for reducing the barriers to FDI between two or more economies (Shah, 2010) . If seen theoretically, these treaties should increase international investment flows by providing security to foreign investor in the host country and reducing taxation costs. However, the costs of concluding and negotiating these treaties have become an important factor especially for the developing host government with financial constraints. Consequently, it has become a question mark in the field of international finance that whether the benefits of DTTs exceed their costs? It is an unresolved modern world riddle that whether these treaties increase FDI, decrease FDI or both the effects cancel the influence of each other, making DTTs inconsequential? Therefore, as the importance of FDI increases, the importance of tax treaties also increases (Shah, 2011b) . According to Ohno (2010) , tax treaty is the cooperation between two states. The increasing trend of FDI increased the importance of international double taxation issues in two ways. First, double taxation occurs because taxation is the sovereign right of every state. It, however, creates problems as well. If the revenues of a multi-national firm are taxed initially by the host country followed by home country, then this is the occurrence of double taxation on the same income. This double taxation decreases the advantages or proceeds from FDI. Therefore, nations around the world concluded DTT's to tackle this problem. Second, it is about the avoidance of international tax. Since it is difficult to know the exact profits of a foreign subsidiary as compared to revenues of the parent company in the home country, hence the governments of source and host country cooperate with each other and conclude tax treaties in order to prevent tax avoidance. If the governments do not take any action concerning this problem then the investors will evade tax. Therefore, there are two objectives of double taxation treaties. The first one is to do away with international double taxation and the second is to prevent international tax evasion. Consequently, there are two possible ways by which a tax treaty affects FDI. In the light of the first objective of DTTs, it promotes FDI because it helps in reducing the negative effects of double taxation. While looking at the second objective, it discourages FDI because it prevents tax evasion. These two opposing influences of double taxation treaties on FDI make it difficult to decide whether these treaties actually affect foreign direct investment? If they affect, then which of the two effects overwhelms the other? This is the query this study intends to answer empirically.
Existing research is inconclusive about the effects of DTTs on FDI inflows. This is manifested by the literature review as well. Therefore it is necessary to find the answer to this research question by taking data for a new sample of countries, e.g. Latin American and Caribbean, and a different time period, i.e. 1983 to 2013. Such treaties also generally impose a non-trivial check on their authority to tax commercial profits of foreign firms. If the anticipated increase in FDI fails to materialise, then the resources used in concluding DTTs are wasted without any possibility of salvaging the incurred costs.
This study will add to the literature of international finance and investment. It is expected to be of value for contemporary researchers, students of FDI, and all developing countries because it re-addresses a very important question. For academic researchers and FDI students it will update and revise the existing FDI -DTT literature. This study will add to the knowledge of strategy makers, international investors, host countries and other stakeholders of multi-national business. It will help developing countries in adopting new procedures to attract FDI. As the importance of FDI is increasing, therefore the policy makers should be aware of the benefits and limitations of double taxation treaties in this context. Only then they can not only set realistic prospects but also achieve them by wisely formulating international trade and investment strategies.
The current sample comprises of only 15 LAC countries. Other developing nations can also benefit from the results of this study. However, they need to keep in mind whether the socio-economic conditions in those countries are similar to LAC nations or not. It is because each state should formulate business and investment strategies in accordance with its own needs, strengths, and core competencies.
Literature Review
The literature review comprises of three parts. The first section summarises the significance of FDI for developing countries. The second one discusses the conventional FDI determinants, while the third section covers the DTT -FDI relationship. Christiansen (2002) discussed the importance of FDI in an overview on "foreign direct investment for development". It is argued that economic development, modern-ization, employment and income growth in transition economies, developing countries and emerging economies, are all based on FDI. It works as a catalytic foundation for all these developments. Realising the importance of FDI governments around the globe, focus on improving their business policies in order to get their due share of overseas investment (Shah, 2011e) . Empirical work substantiates that FDI advances technology spill overs, improves human capital, assist enterprise development and engenders competitive atmosphere in the host economy. All these factors help in reducing poverty and leads to economic growth. Social environment may also improve because foreign investors prefer socio-economic harmony. Agiomirgianakis, Asteriou and Papathoma (2004) stated that open door policy for FDI is globally adopted by countries because it boosts employment and investment opportunities, and in general, fosters economic development of the host nation. The authors gave the example of Barrell and Pain (1997) and stated that due to FDI inflows, Great Britain enjoys 30% growth in manufacturing productivity. Furthermore, according to Wang (1990) , FDI has both direct and indirect effects on a country. It directly asserts a positive influence on the production of a country through knowledge transfer and indirectly it elevates workforce quality in the host state (Shah, 2009 ).
FDI and Developing Countries
According to UNCTAD (2009) , only a few bigger developing economies are the primary recipients of the 27.3% of total FDI flowing into developing world, while the rest are still struggling to catch the attention of the multi-nationals (Shah, 2013b) . Mottaleb and Kalirajan (2010) state that FDI is the basis for the economic development of a country and developing countries are the main receivers of FDI. Testing their hypotheses on 31 low income earner countries and 37 middle income earner nations from Africa, Asia and Latin America for the time period of 2005-2007, it was found that Asian countries in general draw more FDI as compared to Latin American and low income African nations. The econometric results prove that countries where GDP, growth rate of GDP, the volume of international trade and business environment are better, attracts more FDI.
FDI Determinants -Control Variables
Keeping in view the advantages of FDI, developing countries are aggressively competing with one another for inward FDI by focusing mostly on their location specific attributes (Shah, 2013a) . According to Nunnenkamp (2002) , the importance of various types of FDIs is different from one another, and so are their respective determinants. They can be divided into three groups of location specific determinants. First, based on the policy structure for FDI, second, the economic determinants, and third, the measures for investor facilitation. It was further proposed that there are many external factors which influence FDI flows. Consequently, while developing strategies, the policy makers should not be surprised if the determinants that positively affect FDI elsewhere are not making positive effects locally.
It is stated in UNCTAD (1996) that the significance of FDI determinants has changed because of globalization. Earlier, market size was a vital determinant but in subsequent years, other factors gained importance like the cost difference in different locations, quality of infrastructure (Shah, 2014b) , human capital and business environment (Shah, 2012c) in the host country. Similarly, Loree and Guisinger (1995) argued that GDP per capita was a critical variable for FDI but it lost its importance with the passage of time. The authors argued that the shift from local market oriented FDI to world market seeking FDI is the main reason for these varying results. Therefore, exploring the impact of different determinants of FDI continues to be an important topic for empirical research (Shah and Faiz, 2015) . Nunes and Oscategui (2006) explored the variables affecting FDI flows to 15 Latin American emerging markets from 1991 to 1998. Their dependent variable was FDI inflows and independent variables were openness, market size, infrastructure, macroeconomic stability, wages, human capital, and natural resources. Results showed positive relation of openness of the economy, infrastructure and market size with FDI whereas inflation, and wages or labour cost had negative relation with FDI. According to their results, privatization does not have any impact on FDI.
According to Foreign Investment Advisory Service (2002), FDI flows to developing countries are positively affected by GDP per capita. FDI inflow is attracted by development level and growth rate of a country (Shah, 2012b) . But Akin (2009) argues that population and GDP are more important factors as compared to GDP per capita. According to him, higher purchasing power of people attracts more FDI. Goldar and Banga (2004) studied the effect of trade liberalization on FDI in Indian industries. According to them, among two similar partner countries with intra-industry trade, the country with lower manufacturing cost and better environment for FDI will attract additional investment (Shah, 2011a) . Noorbakhsh, Paloni & Youssef (2001) studied the impact of human capital on FDI in 36 countries from Asia, Latin America, and Africa from 1980 to 1994. They found that with passage of time the importance of human capital is increasing. Velde (2001) also discussed different policies which improve inward FDI. He suggested that although it is very expensive but education policy is the best way to develop human capital of a country. The author mentioned some of the problems that arise by focusing on low skilled FDI, e.g. facing complexities in the long run development of human capital. According to Blomström, Kokko & Mucchielli (2003) , FDI inflow is very important for technological development and economic growth of an economy. If a country has skilled and educated labour force, it benefits more from advance technol-ogy. They concluded that a country attracts more FDI by enhancing its infrastructure, human capital, and economic growth. Khan (2007) stated that developing countries can use human capital as a competitive edge. By giving the example of Singapore, he argued that it is deficient in natural resources but attracts FDI because of its highly competitive low cost human capital. Shah (2014a) also found human capital to be positively affecting inward FDI.
Of the numerous FDI determinants, this study focuses on some of the key conventional locational FDI pull factors such as market size, development level, human capital, trade openness, and double taxation treaties.
Double Taxation Treaties
Double taxation treaties (DTTs) is the main variable of interest of this study. Academics have shown mixed effects of DTTs on FDI. Some has shown positive, some negative, and others have concluded that there is no association between DTTs and FDI. Blonigen and Davies (2004) and Egger, Larch, Pfaffermayr and Winner (2006) state that each type of DTT has different effect because all the DTTs are not equally enforced; therefore, their impact cannot be the same. Büthe and Milner (2009) argued that BITs and DTTs play a vital role in attracting foreign investment by making the country's business and investment environment better. Countries signed BITs and DTTs even when there was no proof of their influence on FDI flows. However, evidence of their possible positive association increased the number of such agreements. More specifically, the developing countries gave more attention to treaties in order to stay competitive in their quest for FDI (Shah, 2011d) . Neumayer (2007) for the very first time provided statistical evidence that signing DTTs with US or other highly developed countries can boost FDI inflows to developing countries. He applied fixed effects panel estimation technique on annual data for 1970 to 2001. It is argued that DTTs are effective for middle income but not for low income developing countries. Barthel, Busse, and Neumayer (2010) stated that policy makers, in order to attract more FDI, are busy in making policies for increasing technological advancement, providing capital advantages, and improving competition in the host states. The study considered DTTs to be one of the most essential policy tools. They took 30 source and 105 host countries as a sample. Among the source countries 10 were developing; and among the host nations 84 were developing economies. Their results showed that DTTs increase FDI inflows in the host countries. Murthy and Bhasin (2013) attempted to find the effect of DTTs on FDI inflows in India. The control variables taken by them were FDI, openness, GDPPC and GDP. Using fixed effects panel model, it was shown that DTTs have very slight but positive impact on FDI inflows to India. Blonigen and Davies (2004) studied the relationship of US' inward and outward FDI and DTTs from 1966 to 1992. According to them, FDI is not affected by new treaties but as the treaties get old, they become more significant. Their results showed that DTTs have positive relation with FDI and these treaties increase FDI activity. Similarly, Blonigen and Davies (2005) analysing the effect of old and new DTTs on FDI in OECD countries from 1982 to 1992 found that, new treaties had negative and insignificant effects while the old treaties had positive and significant effects on FDI activity. The combined effect of both old and new treaties was significant and positive. Therefore, the authors argued that for a short period of time, a treaty has negative impact and will reduce FDI activity; whereas it has a positive impact in the long run. Egger et al. (2006) also concluded that there is a significant negative effect of DTTs on outward FDI from OECD countries to a developing host.
Ohno (2010) Countries which have signed BITs with OECD countries will receive more FDIs while signing DTTs exerts no effect. Baker (2014) argued that less developed countries are the chief importers; therefore for import substitution they try to make the business environment better for investors from abroad. They sign double taxation treaties in order to attract foreign investors. Though they have to bear costs by reducing the tax rate after negotiating the treaty, yet it is also true that in this way they can become hubs of inward FDIs. The author showed that DTTs have insignificant impact on FDIs. There were cases where no difference has been found between the taxes after signing the treaty and non-treaty taxes. In such situations there is no need to waste time and resources on negotiating a treaty. The author recommends that the strategy makers of least developed countries (LDC) should first investigate the benefits and costs of signing a new treaty. Only after examining the potential advantages they should come to the decision whether signing such treaties is better for a particular country or not. They should be very confident prior to concluding a treaty, for only then they can get the expected results.
A lot of work has already been done on the objective of this study. We have seen different effects of DTTs on FDI from the literature. This is because all the researchers have taken dissimilar samples, diverse control variables and have used different estimation techniques in their research. This study is carried out for a distinct sample of LAC countries using different control variables for a different time period from 1983-2013. No one before has carried out research for a sample similar to this study in all respects 3 . Looking at the literature and at the varying impacts of DTTs on FDI in different situations, it is necessary to carry out a nouvelle research to discover the possible effect of DTTs on FDI in Latin American and Caribbean countries.
These countries are rich in natural resources, and have a developing manufacturing sector with smooth and business friendly economic policies (ECLAC, 2013) . On the basis of knowledge gained from the literature and after knowing the facts about the sample countries, it can be expected that there may be a positive, negative, or insignificant impact of DTTs on FDI. These countries are already taking advantage of other prospective FDI determinants. Nonetheless, we cannot say anything from ourselves. Our expectations and our hypothesis based on theory and current literature might not be always true. However, an empirical investigation will provide better results.
Methodology

Sample
The sample of this study consists of 15 Latin American and Caribbean developing countries, including Argentina, Barbados, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Honduras, Jamaica, Mexico, Panama, Paraguay, Peru and Venezuela. Data for 31 years, that is, from 1983 to 2013 is utilised.
Data Sources
Only secondary data is used in this research. The primary focus is to analyse the possible effects of DTTs signed by the FDI host on inward FDI. The influence of other essential FDI location pull factors, for example: host market size, its development level; trade openness and human capital are also considered along with the key variable of research. Sources of all the variables are given below in Table 1: 3 . For example Nunes and Oscatengi (2006) though, investigated the conventional FDI locational pull factors effecting inward FDI in 15 LAC countries from 1991-1998, their work differs from the current in the following aspects: one they have not analysed DTTs, two the sample countries are different, three the time period is different and four even the other control variables used and their proxies are also not exactly the same.
Descriptive Statistics
Its aim is to summarize the sample and the observations taken for the study. These summaries give the basis for initial description of the data. At times they may be sufficient for answering the main question of the study. The summary statistics are given as Table 2 .
Correlation Matrix
High correlations of 90% or above between independent variables indicate the possible existence of multi-collinearity (Shah and Samdani, 2015) . The correlation between all the independent variables is given as Table 3 . As, evident from the correlation matrix some of the variables exhibit a very high correlation between them. Therefore GDP, population and primary education are not included in a single regression model in the results and analysis section.
Heteroscedasticity
To check for the presence of heteroscedasticity in the dependent and all the The values are rounded off to two decimal places The correlation are reported in percentages to the nearest whole number explanatory variables Breusch -Pagan / Cook -Weisberg test for heteroscedasticity is performed. The results are provided as Table 4 .
Ho: Constant variance
It shows the presence of heteroscedasticity in the dependent and all the independent variables because in both the cases we are able to reject the null hypothesis of homoscedasticity. Therefore, all the regressions are performed by applying the robust option. All the results reported in the results and analysis section is after controlling for heteroscedasticity (Shah, 2015) .
Statistical Model
The statistical equation quantifying the relationship between FDI and the independent variables is given below as equation 1: [Market Size,Development Level,Human Capital, Trade Openness,Double Taxation Treaties] (1)
Equation 1 is Log-linearized to smooth out the data and reduce the extent of heteroscedasticity in the variables included in the estimations. Based on the literature review and data availability the variables in equation 1 are replaced with possible appropriate proxies and the resultant equation is given as equation 2: (2) Where, Ln FDI is the natural logarithm of FDI inflows to countries included in the sample in million US dollars for time period (t). Ln GDP is gross domestic product in US dollars. It is used as a proxy for market size.
Ln GDP/PC is gross domestic product per capita. It is a proxy for developmental level.
Ln primary or secondary school education is used as a proxy for human capital.
Ln Trade is used as a proxy for the openness of the host market.
Ln Current year DTTs is the natural log of the number of double taxation treaties signed in the current year.
Ln Cumulative DTTs is the natural log of aggregate double taxation treaties signed till that year.
Hausman Specification Test
Having observations for 15 countries for 31 years for all the variables used in the study, the appropriate way to arrange the data is in a panel form. There are two common methods to analyse panel data: one fixed effect and the second random effects. To choose the suitable method the Hausman (1978) specification test was performed and the results are given as Table 5 . 
Results and Analysis
The results presented in Table 6 for the six regressions/models estimated are obtained through fixed effects panel estimation method. In Table 6 , model 1 and 2 clearly manifest the importance of market size and development level for overseas investors in Latin American and Caribbean developing economies. The same is true for trade openness as evident from model 4 to 6. Human capital in model 3 has a negative sign contrary to expectations, but thankfully fails to reach conventional significant levels. This may be due to the fact that educational literacy was always good in the selected sample countries. Moreover, GDPPC along with development level and purchasing power is also a yard stick for human capital accretion in the host market. Therefore, the insignificance of the primary and secondary education may have been caused by GDPPC being significant. Hence, GDPPC may be swamping the possible positive effects of human capital. * represents significance at 10 %, ** at 5 % and *** represents significance at 1 % level. Standard errors robust to heteroscedasticity are reported in parenthesis below the coefficients Current year double taxation treaties (model 5) as well as cumulative double taxation treaties (model 6) are both insignificant. This, when read together with the significant coefficient for market size and development level, shows that the nature of FDI in the region is of horizontal market seeking nature. In horizontal FDI the primary importance is that of the host market size and the ability of its inhabitants to buy the end product (Shah, 2012d) . However, due to DTTs importance from literature review it cannot be altogether excluded from a coherent strategy formulated by a developing country to attract more FDIs. Better insights into the causes of its insignificance can be obtained with the future availability of disaggregated sectoral FDI statistics.
Conclusion
The empirical results of this study show that tax treaties do not have any effect on foreign direct investment inflows to Latin American and Caribbean developing countries. The reason can be that developing countries keep their tax rate very low because they want to attract foreign investors. These countries invite foreign investors and fiercely compete with other nations to become the most attractive location for multi-nationals (Shah, 2011f) . Another dynamic of the insignificance of DTTs on FDI inflows in these states can be the fact that foreign investors seek their abundant natural resources. For example according to ECLAC, (2013) in 2012, 51% of the investment went into mining alone, 12% in manufacturing and 37% into services sector. The results also clearly demonstrate that some factors other than DTTs such as market size, development level, and openness affect FDI inflows in Latin American and Caribbean countries.
Nonetheless, these arguments do not imply that DTTs do not have any role in increasing FDI inflows; rather it depends more on the region and time period chosen for the research. Though Latin American and Caribbean countries do not depend on DTTs for attracting FDI inflows, yet for other regions of the world these might be significant factors. The available resources and business conditions of every country are different. Therefore, each country should focus on its own competencies and advantages in order to attract FDI.
It is also possible that today DTT may not be a significant factor for a region but tomorrow it might become important for the same region. Time is one of the vital elements for carrying out any research. Therefore, it is recommended that this process should not be stopped here. Further researches should be carried out with comprehensive micro-sectoral data in future to find out which factors are significant for attracting FDI at a particular time, for a specific sector, in a certain region.
